The fungal pathogen Candida albicans can mate under highly controlled conditions. It can also undergo phenotypic switching. A recent discovery joins these disparate processes to reveal that 'opaque' switch variants mate 10 6 times better than 'white' variants.
ways to mimic the 'a' and 'α α' cell types of S. cerevisiae. The first approach used a system of induced chromosome loss to create strains containing only the MTLa or the MTLα α allele [6] . The second approach involved generating specific deletions in the MTL regulator genes to create functional a and α α cells: MTLa/mtlα α1∆ ∆ mtlα α2∆ ∆ strains behave like a cells, and mtla1∆ ∆/MTLα α strains behave like α α cells [7] . These strains mate at low efficiency in vitro and in infected animals, and cell-cell fusion generates tetraploid cells.
Miller and Johnson [2] also observed a secondary effect of creating mating-type specificity: strains with deletions in either MTLa1 or MTLα α2 switch from white to opaque at a low frequency, a process never seen before in the wild-type laboratory strain. Because the efficiency of mating in vitro was inefficient, they hypothesized that cell type alone was not sufficient to allow mating and that a secondary event needed to occur. In this model, phenotypic switching to create opaque cells would precede mating. They tested this hypothesis by switching a and α α strains from white to opaque and measuring mating in a quantitative mating assay. The difference in mating frequency between white and opaque cells of the opposite mating type was enormous: a opaque cells fused with α α opaque cells 10 6 times more efficiently than white cells, and fusion remained dependent on mating type. Analysis of the C. albicans genome has revealed an apparent commitment to sexual reproduction. Although mating has been detected, this is only the first step. To have a complete sexual cycle, C. albicans must mate and undergo meiosis or some other form of chromosome reduction. Clearly, the mating pathway is intact, but are meiosis and sporulation genes also conserved? In fact, most but not all of the genes involved in meiosis and sporulation in other fungi are present in C. albicans [15] . This suggests that either meiosis can occur under some unknown condition, or the genes have been conserved to function in a modified reduction process or some other process altogether.
Clearly, investigations are focused on meiosis, but several key meiotic genes have not been identified. For example, the crucial gene for the induction of meiosis in S. cerevisiae, IME1, has no apparent homolog in C. albicans; however, this gene is generally not well conserved in fungi, raising the possibility that a functional counterpart may still exist. Another missing meiotic gene is SPO13; in S. cerevisiae, spo13∆ ∆ strains undergo only a single division during meiosis and form two diploid spores instead of four haploid spores. Perhaps C. albicans has an altered reduction mechanism requiring only a single meiotic division.
Lastly, many of the genes shown to be necessary for meiotic recombination in S. cerevisiae -MER1/2, REC102/104/114 and MEI4 -are missing in C. albicans. Mitotic recombination or mitotic recombination factors acting during meiosis might substitute for meiotic recombination, or perhaps some other reduction event, such as simple chromosome loss, occurs in the absence of recombination. Several species related to C. albicans -C. lusitaniae, C. guilliermondii and C. krusei -have complete haploid-diploid sexual cycles [1] . An analysis of the meiotic genes of these C. albicans relatives could lend insight into how C. albicans might complete its sexual cycle. Whatever the mechanism, the discovery of a reduction pathway in C. albicans would complete the sexual cycle and move C. albicans into the camp of sexually reproducing organisms.
One intriguing question is how a sexual cycle has affected the evolution of C. albicans as a pathogen. A Current Biology R783 
Candida albicans Ustilago maydis Cryptococcus neoformans
• Obligate commensal of mammalian mucosal surfaces
• Has the ability to mate, but when and where are unknown Where a C. albicans sexual cycle might occur in nature obviously remains a mystery, as it does for other human fungal pathogens. For example, although the distantly related fungus Cryptococcus neoformans has a clearly defined sexual cycle in the laboratory, mating outside the lab has never been observed [17, 18] (Figure 1 ). This environmentally acquired pathogen causes fungal meningitis in human hosts, but unlike C. albicans, it resides in the environment in association with plant and animal debris. It has two mating types, a and α α, but the α α type is more prevalent and more pathogenic [19] . Almost all isolates from patients and the environment are of the α α mating type. But even in situations where both the a and α α mating types reside in the same environmental niche, there is little evidence of ongoing sexual recombination [20] . Thus, while C. neoformans has a defined sexual cycle, when, where, and why it employs it remains a mystery. With the discovery of efficient mating in C. albicans by Miller and Johnson [2] , these two divergent pathogenic yeasts close ranks in having defined mating or sexual cycles whose functions and roles in virulence and the evolution of pathogenesis remain elusive.
